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J?)© Terminal apparatus for resetting by remote control. 
CO 

A terminal apparatus having a data processing 
JjJ circuit (6) wherein a reset command, which is sent 
from another station through the same transmission 
©line (1) and according to the same procedure as 
Q„ normal data sent from the station, is detected, and 
111 then the data processing circuit (6) is reset in accor- 
dance with the reset command (Fig. 3). Further, a 
data renewing command, which is also sent from 
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another station through the same transmission line 
(1) and according to the same procedure as normal 
data sent from the station, is detected, and then a 
content of a data storage (7) in the terminal appara- 
tus is renewed in accordance with the data renewal 
command. 
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TERMINAL APPARATUS FOR RESETTING BY REMOTE CONTROL 



BACKGROUND OF THE INVENTION 



(1) Field of the Invention 

The present invention relates to a terminal ap- 
paratus used in a terminal station in a data commu- 
nication system. 

The terminal apparatus according to the 
present invention is, in particular, applicable in an 
unmanned terminal station. 



(2) Description of the Related Art 

Unmanned stations, wherein data is collected 
and the collected data is sent to another station, 
are used, for example, in the following system: 
in a fire information network system for detecting 
and reporting an occurrence of a fire; 
in a fuel gas supplying system for monitoring a gas 
flow rate at a plurality of flow rate monitoring 
points; 

in an electric power supplying system for monitor- 
ing an operation at a dam, an electric transformer 
substation, or the like. 

In unmanned stations in the above systems, 
data is collected in each iermmal station, and then 
is sent to a center or master station. 

Figures 1A and 1B each show a system 
wherein data is collected at each terminal station, 
and then is sent to a master station. 

In Fig. 1A, reference numeral 11 denotes a 
master station, 12-1 to 12-n each denote a terminal 
station, and 13 denotes a transmission line. 

In Fig. 1B, reference numeral 21 denotes a 
master station, 22 denotes a terminal station, and 
23 denotes a transmission line. 

In both arrangements of Figs. 1A and 1B, each 
terminal station collects data, and sometimes pro- 
cesses the collected data. 

On the other hand, the master station sends a 
command requesting data to the corresponding 
terminal station(s) through the transmission line. 

Responding to the command, the terminal sta- 
tion sends the collected and processed data to the 
master station through the transmission line. Thus, 
the master station can monitor the data collected at 
ali of the terminal stations in the system. 

The aforementioned fire information network 
system or the system for monitoring a gas flow 
rate correspond to the arrangement shown in Fig. 
1A, and the aforementioned electric power sup- 
plying system wherein operations at a remote 
place are monitored at a master station, corre- 



sponds to the arrangement shown in Fig. 1 B. 

In the above-mentioned systems, if a malfunct 
tion has occurred in an unmanned terminal station, 
an operator must be sent to the terminal station to 

s reset an terminal apparatus in the station. In par- 
ticular, when the station is far from the master 
station, it takes a long time to reset and restart the 
terminal apparatus in the station, and therefore, the 
monitoring and the controlling of the system is 

w impossible until the terminal apparatus is reset by 
an operator. 

To solve the above problem, in the prior art, 
another transmission system is provided between 
the master station and each terminal station. 

75 Figure 2 shows a conventional arrangement for 

resetting and restarting a terminal station by a 
master station. 

In Fig. 2, reference numeral 31 denotes an 
apparatus of a master station, 32 denotes a termi- 

20 nal station, 33 denotes a data transmission line, 34 
denotes a control station attached to the master 
station, 35 denotes a control station attached with 
the terminal station, and 36 denotes a control line. 
In the arrangements of Fig. 2, a construction 

25 consisting of the apparatus of a master station 31, 
the terminal station 32, and the data transmission 
line 33, corresponds to the arrangement consisting 
of the master station 11, the transmission line 13, 
and each of the terminal stations 12-i (i = 1 to n) in 

30 Rg. 1A, or corresponds to the arrangement consist- 
ing of the master station 21, the transmission line 
23, and the terminal station 22 in Fig. 1 B. 

When the master station 31 detects a malfunc- 
tion of the terminal station 32 through the data 

35 received from the terminal station, the master sta- 
tion 31 sends a reset comnand to the control 
station 34 attached to the master station 31 . When 
the control station 34 receives the reset command 
from the master station 31, the control station 34 

40 sends the reset signal to the control station 35 
attached to the terminal station 32. through the 
control line 36. When the control station 35 re- 
ceives the reset signal, the control station 35 resets 
the terminal station 32. Thus, the terminal station 

45 wherein a malfunction has occurred can be reset 
without sending an operator to the terminal station. 

However, in the above arrangement, the control 
stations are provided only for controlling the reset 
operation at the terminal station, and these control 

so stations are connected by a control line for trans- 
mitting a reset signal, therefore, a cost for con- 
structing a system is greatly increased. 

Further, generally, it is difficult to equip another 
line between a master station and a terminal station 
oth r than the existing transmission line, and con- 
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sequently, in the above systems, a stand-by oper- 
ator is necessary for an emergency case. 

In addition, in some systems, renewing or re- 
placing of a program or data stored in an un- 
manned terminal station, is necessary. 

For example, in a fuel gas supplying system, a 
sensitivity of detection of a gas flow rate must be 
changed since an amount of fuel gas consumption 
varies with the season. 

Therefore, in the conventional system (for ex- 
ample, fuel gas supplying system), renewing or 
replacing data or program in a terminal station is 
carried out manually by an operator. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a terminal apparatus which can -be reset and re- 
started by remote control from the master station 
using an existing facility. 

Another object of the present invention is to 
provide a terminal apparatus which can be reset 
and restarted under remote control from a master 
station using an existing facility, further, data or a 
program stored in the terminal apparatus can be 
replaced with new data or a new program by 
remote control from the master station using an 
existing facility. 

According to the first aspect of the present 
invention, there is provided a terminal apparatus, 
comprising: a receiving means for receiving trans- 
ferred information; a detecting means for detecting 
predetermined information in the transferred infor- 
mation; a data transferring means for transferring 
data included in the transferred information to a 
data processing circuit when the above predeter- 
mined information is not detected; and a reset 
means for resetting the data processing circuit 
when the above predetermined information is de- 
tected. 

According to the second aspect of the present 
invention, there is provided a terminal apparatus, 
comprising: a data storage means for storing data; 
a data processing means for processing data using 
data stored in the data storage means; a receiving 
means for receiving transferred information; a first 
detecting means for detecting a reset command in 
the transferred information; a reset means for reset- 
ting the data processing means when the reset 
command is detected; a second detecting means 
for detecting a renewal command requesting re- 
newal of data stored in the data storage means, in 
the transferred information; and a data renewing 
means for renewing data stored in the data storage 
means when the renewal command is detected; 
and a data transferring means for transferring data 
included in the transferred information to the pro- 



cessing means when neither th reset command 
nor the renewal command is detected. 



5 BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
Figures 1A and 1B each show a system 
wherein data is collected at each terminal station, 
w and then is sent to a master station; 

Figure 2 shows a conventional arrangement 
for resetting and restarting a terminal station by 
remote control from a master station; 

Rgure 3 shows the basic construction of the 
T5 . first aspect of the present invention; 

Figure 4 shows the basic construction of the 
second aspect of the present invention; 

Figure 5 shows the construction of an em- 
bodiment of the present invention; 
20 Figure 6 shows an example of the data for- 

mat used in the embodiment of the present inven- 
tion; 

Rgure 7 shows an example of the operation 
of the communication control processor according 

25 to the first aspect of the present invention when the 
terminal station receives frame data; 

Figure 8 shows an example of the operation 
of the main processor when the main processor 
receives a reset signal; and 

30 Figure 9 shows an example of the operation 

of the communication control processor according 
to the second aspect of the present invention when 
the terminal station receives frame data. 

35 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

40 Before describing the preferred embodiment of 

the present invention, first, the basic principle of 
the first and second aspects of the present inven- 
tion is explained below. 

Rgure 3 shows the basic construction of the 

45 first aspect of the present invention. 

In Fig. 3, reference numeral 1 denotes a trans- 
mission line, 2 denotes a receiving means, 3 de- 
notes a detecting means, 4 denotes a data transfer- 
ring means, 5 denotes a resetting means, and 6 

50 denotes a data processing means. 

The transmission line 1 is an existing transmis- 
sion line used for an ordinary data transmission 
between the terminal apparatus and a master sta- 
tion (not shown). 

55 The data processing means is an existing con- 

struction of the terminal apparatus, and realizes an 
intrinsic function of the terminal apparatus, i.e., 
controls the functions of collecting data, processing 
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data, and sending data to a master station. 

The receiving means 2 receives information 
transferred from another station through the trans- 
mission line t. 

The detecting means 3 detects a predeter- 
mined information in the transferred information. 

The data transferring means 4 transfers data 
included in the transferred information to the data 
processing means 6 when the predetermined in- 
formation is not detected. 

The reset means 5 resets the data processing 
means 6 when the above predetermined informa- 
tion is detected. 

According to the first aspect of the present 
indention, when the master station finds a malfunc- 
tion by checking data transferred from the terminal 
apparatus (station), the master station sends data 
which includes the above predetermined informa- 
tion (a reset command), to the terminal station 
through the transmission line 1. 

Then, the terminal apparatus receives the data 
transferred from the master station at the receiving 
means 2, and then a determination whether or not 
the predetermined information (a reset command) 
is included in the received data, is made at the 
detecting means 3. 

If it is determined that the predetermined in- 
formation (a reset command) is included in the 
data, the data processing means 6 is reset by the 
resetting means 5. 

Or if it is determined that the predetermined 
information (a reset command) is not included in 
the data, the received data is simply transferred to 
the data processing means 6 through the data 
transferring means 4, and therefore, the data pro- 
cessing means 6 continues to operate in a normal 
mode. 

Namely, the terminal apparatus of Fig. 3 can 
be reset under the remote control of the master 
station through the transmission line 1 . 

In particular, the functions of the receiving 
means 2 and the data transferring means 4 are 
realized by functions that an existing 
transmit/receive circuit has, and the 
transmit/receive circuit is realized by using a com- 
munication control processor The other functions 
of the detecting means 3 and resetting means 5, 
which correspond to the characteristic features of 
the present invention, can be realized by only 
adding program routines for the communication 
control processor, as described later. 

Figure 4 shows the basic construction of the 
second aspect of the present invention. . 

In Fig. 4, the same reference numerals as Fig. 
3 each denote the same components in Fig. 3, 
except that the detecting means 3 in Fig. 3 for 
detecting a reset command in received information, 
is referred to as a first detecting means. 



In addition, in Fig. 4, reference numeral 7 de- 
notes a data storage means, 8 denotes a second 
detecting means, and 9 denotes a data renewing 
means. 

5 The data storage means 7 stores data for data 

processing operation of the data processing means 
6. 

The second detecting means 8 detects a re- 
newal command requesting renewing of data 
w stored in the data storage means 7, in the informa- 
tion received from the master station. 

The data renewing means 9 renews data 
stored in the data storage means 7 in accordance 
with the renewal command. 
is According to the second aspect of the present 

invention, when a change of data stored in the data 
storage means 7 in the terminal apparatus is nec- 
essary, the master station sends data which in- 
cludes the renewal command requesting renewing 
20 of data stored in the data storage means 7, to the 
terminal station through the transmission line 1 . 

Then, the terminal apparatus receives the data 
transferred from the master station at the receiving 
means 2. 

25 Similar to the aforementioned first aspect, first, 

a determination whether or not a reset command is 
included in the received data, is made at the first 
detecting means 3. 

If it is determined that a reset command is 

30 included in the received data, the data processing 
means 6 is reset by the resetting means 5. 

Or if it is determined that a reset command is 
not included in the received data, next, another 
determination whether or not a renewal command 

35 requesting renewal of data stored in the data stor- 
age means 7, is included in the received data, is 
made at the second detecting means 8. 

If it is determined that the renewal command is 
included in the received data, the data renewing 

40 means 9 renews the data stored in the data storage 
means 7. 

Or if it is determined that the renewal com- 
mand is not included in the received data, the 
received data is simply transferred to the data 

45 processing means 6 by the data transferring means 
4, and therefore, the data processing means 6 
continues to operate in a normal mode. 

The functions of the second detecting means 8 
and the data renewing means 9, which correspond 

so to the characteristic features of the second aspect 
of the present invention, can be also realized by 
only adding program routines of the communication 
control processor, as described later. 

Figure 5 shows the construction of a terminal 

55 apparatus as an embodiment of the present inven- 
tion. 

In Fig. 5, reference numeral 40 denotes a data 
processing circuit, 41 denotes a main processor, 
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42 denotes a main storage, 43 denotes an auxiliary 
storage, 44 denotes a bus, 50 denotes a data 
transmit/receive circuit, 51 denotes communication 
control processor, 52 denotes a line control circuit, 
53 denotes a register for resetting the main proces- 
sor 41 , 54 denotes a bus, and 60 denotes a trans- 
mission line. 

The data processing circuit 40 includes the 
main processor 41, the main storage 42, auxiliary 
storage 43, and the bus 44. The main processor 
41, and the data transmit/receive circuit 50 includes 
the communication control processor 51, the line 
control circuit 52, the register 53, and bus 54. 

The main processor 41 controls the original 
data processing functions of the terminal appara- 
tus, including collecting, processing, and sending 
out data. 

The main storage 42 and the auxiliary storage 

43 are connected to the main processor 41 through 
the bus 44. 

The auxiliary storage 43 stores programs and 
tables of parameters used in operations of the main 
processor 41. The programs in the auxiliary stor- 
age 43 is read out, and then are loaded in the main 
storage 42, and the main processor 41 carries out 
the above-mentioned control operations according 
to the loaded programs. 

The data transferred through the transmission 
line 60 from the master station is received at the 
line control circuit 52, and then is transferred 
through the bus 54 to the communication control 
processor 51. 

The communication control processor 51 moni- 
tors the received data, and determines whether or 
not the received data includes a reset command 
which commands resetting of the main processor 
41 , and a renewal command requesting renewal of 
the content of the auxiliary storage 43. 

When the communication control processor 51 
detects the reset command in the received data, 
the communication control processor 51 sets a 
predetermined data in the register 53. The output 
of the register 53 is applied to the main processor 
41, and thereby the main processor 41 Is reset. 

When the communication control processor 51 
detects the renewal command, the communication 
control processor 51 controls an operation of re- 
newing the content in a predetermined area of the 
auxiliary storage 43, through the buses 44 and 54. 

There are two ways to renew the content of the 
auxiliary storage 43 in Fig. 5: in one way, (a part of) 
the content of the auxiliary storage 43 is renewed 
with data which is newly transferred from the mas- 
ter station; and in the other way, the content of the 
auxiliary storage 43 is renewed with data which is 
held in advance in the terminal apparatus. 

In the former way, the data with which (a part 
of) the old content of the auxiliary storage 43 is 



renewed, must be transferred from the master sta- 
tion. As explained later, In this embodiment, the 
replacement data for renewal can be transferred 
together with the above command. Therefore, the 

5 communication control processor 51 writes the 
transferred data in the predetermined area of the 
auxiliary storage 43 when the above renewal com- 
mand is detected. 

In the latter way, the renewal means restruc- 

10 turing of data in a predetermined area of the auxil- 
iary storage 43 using data which was held in ad- 
vance in the terminal apparatus of Rg. 5, for exam- 
ple, in another area of the auxiliary storage 43 
other than the area wherein the data renewal is 

75 requested. 

Since the communication control processor 51 
directly controls the renewing operation of the aux- 
iliary storage 43 in both the above ways, the re- 
newal is carried out even when a malfunction has 

20 occurred in the main processor 41. 

As understood from the above explanation of 
the terminal apparatus of Fig. 5, the main storage 
42 in the data processing circuit 40 corresponds to 
the aforementioned data processing means 6 in 

25 Figs. 3 and 4, and the auxiliary storage 43 cor- 
responds to the data storage means in Rg. 4. 

The communication control processor 51 and 
the line control circuit 52 in the data 
transmit/receive circuit 50 realize the receiving 

30 means 2, the detecting means 3 and the data 
transferring means 4 in Fig. 3, and the communica- 
tion control processor 51 and the register 53 re- 
alize the resetting means 5 in Fig. 3. The second 
defecting means 8 and the data renewing means 9 

35 in Rg. 3, are also realized by the communication 
control processor 51. 

An example of the format of data transferred 
between the master station and the terminal ap- 
paratus of Rg. 5 is shown in Figure 6. 

40 The data format shown in Rg. 6 is in accor- 

dance with the well-known format of the high level 
data link control (HDLC) procedure. 

in the format of Rg. 6, W F" denotes a flag 
sequence portion, "A" denotes an address portion, 

4$ "C" denotes a control portion, "I" denotes an in- 
formation portion, and "FCS M denotes a frame 
check sequence portion. 

Among the above portions, the control portion 
"C w indicates a type of the frame data. When the 

so control portion "C" indicates that the following in- 
formation portion includes information other than 
the control commands and responses defined in 
the HDLC procedure, the content of the information 
portion "I" can be arbitrarily defined for a user 

55 within the HDLC procedure. 

Therefore, in this embodiment, the content of 
the information portion T' is defined as a form of a 
packet consisting of two portions, a header portion 
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and a data portion. Thus, a packet communication 
is carried out between the master station and the 
terminal stations) in accordance with the HOLC 
procedure. 

Thus, the aforementioned reset command, and 
the renewal command can be defined in the header 
portion or data portion of Rg. 5, and the aforemen- 
tioned replacement data for renewal operation can 
be transferred in the data portion of the information 
portion T of the frame shown in Fig. 6. 

Next, the control operations which are carried 
out by the above communication control processor 
51 and the main processor 41, are explained with 
reference to Rgures 7, 8, and 9. 

Figure 7 shows an example of the. operation of 
the communication control processor 51 according 
to the first aspect of the present invention when the 
terminal station receives frame data. 

In Fig. 7, in the step 101, the terminal appara- 
tus receives frame data which has been transferred 
through the transmission line 60 from the master 
station, for example, having a format shown in Fig. 
6. 

In the step 102, it is determined whether or not 
a reset packet is received, i. e.. whether or not the 
received packet data as shown in Fig. 6, includes a 
reset command. 

if it is determined that a reset packet is not 
received, the communication control processor 51 
transfers the received data to the main processor 
41 in the step 103. 

If it is determined that a reset command is 
included in the received packet data in the step 
102. the communication control processor 51 sets 
the predetermined data in the register 53, and thus 
the output of the register 53 is applied to the main 
processor 41 to reset the main processor 41 in the 
step 105. 

Figure 8 shows an example of the operation of 
the main processor 41 when the main processor 41 
receives a reset signal. 

In Fig. 8, in the step 200, the main processor 
41 receives the output of the register 53, and is 
immediately reset in the step 201. This reset is a 
hardware reset, i. e., the resetting operation is 
carried out by applying a reset signal from the 
register 53 to a reset terminal of the main proces- 
sor 41 . Then, the main processor 41 carries out an 
operation of initial program loading, i. e., in the step 
202, a predetermined program stored in the auxil- 
iary storage 43 is read out and is loaded in the 
main storage 42, and then the operation in accor- 
dance with the program is started by the main 
processor 41 . 

Thus, when a malfunction occurs in the data 
processing circuit 40 in a terminal apparatus as 
shown in Rg. 5. for example, when a part of data in 
the main storage 42 is damaged due to an ac- 



cidental noise or the like, and then the occurrence 
of the malfunction is found at a master station by 
checking the data which has been transferred from 
the terminal apparatus to the master station, if the 
s master station sends data including a reset com- 
mand to the terminal apparatus, the reset com- 
mand is detected at the terminal apparatus, and 
then, the terminal apparatus is reset and restarts 
itself. 

w Figure 9 shows an example of the operation of 
the communication control processor 51 according 
to the second aspect of the present invention when 
the terminal station receives a frame data. 

The operations in the steps 301, 302 and 305 

75 in Fig. 9 are each equal to the operations in the 
steps 101, 102 and 105 in Fig. 7, respectively. 

in Fig. 9, if it is determined that the reset 
packet is not included in the received packet data 
in the step 302, next, in the step 303, it is deter- 

20 mined whether or not a renewal packet is received, 
i. e., whether or not a renewal command requesting 
renewal of data stored in the auxiliary storage 43, 
is included in the received packet data. 

If it is determined that a renewal packet is not 

25 received in the step 303, the communication con- 
. trol processor 51 transfers the received data to the 
main processor 41 in the step 304. In this case, the 
main processor 41 receives the transferred data, 
and then carries out a data processing operation 

30 using the transferred data in accordance with an 
existing program. 

If it is determined that a renewal command is 
included in the received packet data in the step 
303, the communication control processor 51 car- 

3S ries out a renewal operation of a predetermined 
area of the auxiliary storage 43, for example, in 
which area programs and a table of parameters to 
be used by the main processor 41 are stored, e. g., 
when the renewal packet includes a renewal com- 

40 mand and replacement data for the renewal, the 
communication control processor 51 rewrites the 
above area using the replacement data, in the step 
306. 

Then, the communication control processor 5 
45 may carry out the aforementioned reset control 
operation in the step 305, i. e., sets the predeter- 
mined data in the register 53, and thus the output 
of the register 53 is applied to the main processor 
41 to reset the main processor 41 , 
50 Accordingly, the main processor 41 carries out 

the aforementioned resetting operation of Fig, 8 
after the content stored in a predetermined area of 
the auxiliary storage 43. 

Among the operations of Fig. 9. the resetting 
55 operation following the renewal operation is op- 
tional. When only the renewal operation is neces- 
sary, the resetting operation following the renewal 
operation may be eliminated. 
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As explained above, according to the present 
invention, no additional transmission line nor addi- 
tional controi station is necessary. Therefore, the 
additional cost for incorporating the system accord- 
ing to the present invention into an existing com- 
munication system is very small. 

Further, the remote control in the present in- 
vention eliminates a labor cost for a stand by 
operator, and reduces the recovery time when a 
malfunction occurs in an unmanned station. 



Claims 

1. A terminal apparatus, comprising: 

a receiving means (2) for receiving transferred in- 
formation; 

a detecting means (3) for detecting predetermined 

information in said transferred information; 

a data transferring means (4) for transferring data 

included in said transferred information to a data 

processing means (6) when said predetermined 

information is not detected; and 

a reset means (5) for resetting said data processing 

means (6) when said predetermined information is 

detected. 

2. A terminal apparatus, comprising: 
a data storage means (7) for storing data; 

a data processing means (6) for processing data 
using data stored in said data storage means (7); 
a receiving means (2) for receiving transferred in- 
formation; 

a first detecting means (3) for detecting a reset 
command in said transferred information; 
a reset means (5) for resetting said data processing 
means (6) when said reset command is detected; 
a second detecting means (8) for detecting a com- 
mand requesting renewal of data stored in said 
data storage means (7), in said transferred informa- 
tion; 

a data renewing means (9) for renewing data stored 
in said data storage means (7) when said renewal 
command is detected; and 

a data transferring means (4) for transferring data 
included in said transferred information to said data 
processing means (6) when neither said reset com- 
mand nor said renewal command is detected. 

3. A terminal apparatus, according to claim 2 f 
wherein 

said reset means (5) further resets said data pro- 
cessing means (6) when said renewing is com- 
pleted. 

4. A terminal apparatus, comprising: 
a data storage (43) for storing data; 

a data processing circuit (41) for processing data 
using data stored in said data storage (43); and 
a data transmit/receive circuit (50) for communicat- 
ing with another station; 



said data transmit/receive circuit (50) comprising: 
a reset command detecting means for detecting a 
reset command in data received from said another 
station; and 

s a reset control means for resetting said data pro- 
cessing circuit (41) when said reset command is 
detected. 

5. A terminal apparatus, according to claim 4, 
wherein 

ro said data transmit/receive circuit (50) having a 
communication control processor (51), and 
each of said reset command detecting means and 
said reset control means, is realized by a program 
routine provided for said communication control 

75 processor (51). 

6. A terminal apparatus, comprising: 
a data storage (43) for storing data; 

a data processing circuit (41) for processing data 
using data stored in said data storage (43); and 
20 a data transmit/receive circuit (50) for communicat- 
ing with another station; 

said data transmit/receive circuit (50) comprising: 
a reset command detecting means for detecting a 
reset command in data received from said another 
25 station; 

a reset control means for resetting said data pro- 
cessing circuit when said reset command is de- 
tected; 

a data renewing command detecting means for 
30 detecting a renewal command requesting renewal 
of data in said data storage, in data received from 
said another station; and 

a data renewing means for renewing data in said 
data storage in accordance with said renewal com- 
as mand. 

7. A terminal apparatus, according to claim 6, 
wherein 

said reset control means further resets said data 
processing circuit when said renewing is compiet- 
40 ed. 

8. A terminal apparatus, according to claim 6, 
wherein 

said data transmit/receive circuit (50) having a 
communication control processor (51), and 
45 each of said reset command detecting means, said 
reset control means, said renewing command de- 
tecting means, and said data renewing means, is 
realized by a program routine provided for said 
communication control processor (51). 
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